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Layered double hydroxides (LDHs) are a class of anionic clays consisting of positive 
charged brucite-like layers spaced by water molecules and counterbalancing anions 
[1]. In particular, LDHs based on the first row of transition metals have recently drawn 
attention due to their (electro)photocatalytic properties [2]. Contrarily to other layered 
materials (graphene, boron nitride, TMDs, MXenes, …) [3], LDH layers are held 
together by both: the electrostatic forces between layers and anions amid them, and 
a dense network of hydrogen bonds that involves interlayered water molecules and 
hydroxyl terminations on layer surfaces [1]. For these reasons, an optimal 
solvent/surfactant mixture, suitable for LDH exfoliation, should be capable to break 
hydrogen bonds and weaken electrostatic interactions between ions (i.e., solvents 
with high dielectric constant). Nowadays, formamide is the most used and effective 
solvent to achieve the exfoliation of LDHs [2]. However, since formamide has toxicity 
issues and a high boiling temperature (210°C), other solvents (water or alcohols) are 
recommended to exfoliate LDHs [2]. In our work, we report that citrate intercalated 
nickel-iron layered double hydroxide (NiFe-LDH), which are synthesized by carefully 
tuning the solution pH, spontaneously exfoliate when placed in contact with distilled 
water or ethanol. The formation of single-layer nanosheets is confirmed by X-ray 
diffraction and atomic force microscopy analysis. Lastly, NiFe-LDH are showing 
promising performances as cathode material for asymmetrical supercapacitors and 
as electrocatalyst for the oxygen evolution reaction. 
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